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Global  Databases 
Supporting  Geospatial  Attribution 


Historic  Soils  Dataset  TR-08-2 
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Physical  Properties  of  Soils, 
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Geostatistical  Data  Needs 


*  How  to  Define  Rocks  within  Strata 

*  Layering  and  Variance  in  Layers 

*  What  are  the  input  Data  correiations 

*  Correiations  with  Time  and  Distance 
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Spatial  Distribution  of  Rocks 
In  Soil  Mass 


Rocks  are  extracted  and  Highlighted  in  Red 
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Spatial  Distribution  of  Rocks 
In  Soil  Mass 
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Spatial  Distribution  of  Rocks 
In  Soil  Mass 
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Vertical  Locations  of  Rocks  Are  Extracted  in  the  Same  Manner 
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Spatial  Distribution  of  Rocks 
In  Soil  Mass 


*  Program  to  define  distribution  from  digital 
photographs 


>  Number  of  Rocks 

>  Size 

>  Location 

>  Orientation 
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Spatial  Distribution  of  Moisture,  Density,  and 

Porosity  in  Soil  Mass 


Low  Moisture  indicates  Changes 
whose  Spatial  Structure  is  Random 
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High  Resolution  Data 


Read  Field  Data 

Generate  Matching  SemiVariagram  anc 
Frequency  For  High  Resolution  Grid 

i 

1 

Create  Transitional  Probability  Matrix  I 

r 

Generate  Multiple  Realizations 

'■'i' 

jM 

[V^  ■ 

-  3 

ARMY  STRONG  -  ENGINEER  READY 


Correlations  for  Missing  Data 
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Layering  Effect  in  Density  and  Porosity 


Particle  Size  (mm) 
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*  ERDC  research  is  now  heavily  focused  on  using 
high  performance  computing  simulation  testbeds 

*  Simulations  like  VANE  involving  sensor-terrain 
interaction  will  require  relevant  and  realistically 
heterogeneous  attributions  for  large  scale,  high 
resolution,  numerical  models 

>  Techniques  for  characterizing  spatiai  variabiiity  at 
muitiple  scales  including  sub-meter  resolutions 

>  Techniques  for  populating  sparsely  measured 
attributions  using  material  attribute  correlations  to 
densely  measured  attributions 


n 

I 


ARMY  STRONG  -  ENGINEER  READY 


BACKUP  SLIDES 
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Porosity 
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Iterations  and  Residuals 


Final  Configuration 


Conditional  Matrix  Match 


Frequency  Distribution 
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he  Generation  of  Moisture  &  Density  for  Subsurface 
Changes. 


Low  Moisture  indicates  Changes 
whose  Spatial  Structure  is  Random 

Depth 
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WindSat  Global  Soil  Moisture  (Fraction),  (120030320-29 
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Initial  Soil  Moisture  From  LSM  and  Satellites 
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